Background: The rising burden of obesity is a threat to both developed and developing countries. Obesity is a killer lifestyle disease. Different aspects of the local environment play a key role in the occurrence of obesity. The present study was conducted to determine the prevalence of obesity among adult, its associated factors, and its relationship with retail food outlet density in Srikot, Uttarakhand. Materials and Methods: This study was a community-based cross-sectional study, carried out in Srikot, Uttarakhand, in 2016 among 155 adults systematically sampled, aged above 20 years. A semi-structured pretested questionnaire was used to interview the participants, and anthropometry measurements were done. The details regarding the geographic location and count of outlets were carried out. Obesity was considered body mass index ≥25 kg/m 2 . Results: In the present study, 61.3% were females. The mean age of the study participants was 38.3 (±13.6) years. The prevalence of overweight was 14.8% and obesity was 55.5%. A total of 92.9% of the study participants reported consumption of junk food. On mapping the study area, it was found that the total number of food outlets were 116. It was found that density of any food outlet per study participant was 0.7. Conclusion: The Srikot in Uttarakhand is in an early stage of urbanization as evident from the burden of obesity, and this might worsen by prevalent outlet density of food in the environment.
Introduction
The rising burden of obesity is a threat to both developed and developing countries. Obesity is a killer lifestyle disease. [1] Obesity and overweight are affecting millions in developed as well as developing countries. [2] Obesity was once considered a developed world problem. However, today, the prevalence of obesity is drastically increasing in developing countries also. [3] Overweight and obesity have the largest contribution for noncommunicable disease morbidity and mortality. [4] According to the World Health Organization in 2008, over 1.4 billion adults were overweight and more than half a billion were obese. [2] The National Health and Nutrition Examination Survey in the United States in [2005] [2006] [2007] [2008] revealed that the obesity prevalence was 39.6% among rural adults compared to 33.4% among urban adults. [5] The recent ICMR-INDIAB study conducted in three states namely Tamil Nadu, Maharashtra, and Jharkhand and one Union Territory Chandigarh of India found that the prevalence of generalized obesity ranged from 11.8% to 33.6% among the residents. [6] Comparison of two major studies conducted by the National Family Health Survey (NFHS-2) in 1998-1999 and NFHS-3 in [2005] [2006] shows that the prevalence of obesity among Indian women has elevated from 10.6% to 12.6%. [7] The Chennai Urban
The prevalence of obesity among adult population and its association with food outlet density in a hilly area of Uttarakhand
Rural Epidemiology Study determined that the age-standardized prevalence of generalized obesity was 45.9% (95% confidence interval [CI]: 43.9%-47.9%). [8] Different aspects of the local environment play a key role in the occurrence of obesity. Neighborhood retailing of high calorie unhealthy food had been implicated in affecting prevalence rates of overweight and obesity. The high density of outlets increases the ease with which individuals can access these products. The prevalence of elevated weight status is positively associated with the presence of unhealthy food outlets in the neighborhood. [9] A study documented that the proximity to or density of grocery or fast food restaurants or the prices of healthy food options were more associated with risk of overweight/obesity in children. [10] Moreover, the rural areas are rapidly undergoing urbanization. This further leads to nutrition transition from homemade food to packed food, thereby increasing the risk and burden of obesity. [11] There is an immediate need to address the burden of obesity, the greatest risk factor contributing to noncommunicable diseases. The present study was conducted to determine the prevalence of obesity among adult, its associated factors, and its relationship with food and retail outlet density in Srikot, Uttarakhand.
Materials and Methods
This was a community-based cross-sectional study, carried out in Srikot about 5 km from Srinagar toward Joshimath, Uttarakhand. Srikot is a rural hilly area with nearly 6500 population as per the Census 2011. [12] Data collection was started from Mid-May 2016 and was completed in Mid-July 2016. The study participants were the adult males and females aged above 20 years and living in the study area for the last 6 months. The people who did not give consent or who were not available after three consecutive visits were excluded from the study. The present study was studied as a component of a primary study conducted to find out the prevalence of smoking and alcoholism among the adult population. The sample size was calculated based on the prevalence of smoking, a proxy indicator for obesity in Indian population. [6] For calculation of the sample size, the prevalence of smoking was taken to be 17.7% among adult population of rural Chandigarh, North India. [7] For logistic issues, we took a precision of 6%. The final sample size came to be 155 after taking 6% precision and 95% confidence level.
We developed interview schedule as relevant to the objectives of the present study. A semi-structured pretested questionnaire was used to interview the participants. The questionnaire was pretested with 10 patients before starting the study. The questionnaire was finalized after incorporating grammar changes based on the pretesting. This questionnaire contained questions relevant to sociodemographic data, outside made food, and other associated factors. These questions were asked in the local language for better understanding of the study participants. House-to-house survey was done. Systematic sampling in the community of Srikot identified eligible households. Every n th house was chosen after a random starting point between 1 and 10. The youngest eligible persons in a house were considered for the study.
For measurement of body mass index (BMI), digital weighing scale and stadiometer were used. Zero error was checked. The study participant was asked remove shoes and outer clothing. The study participant was asked to stand in the middle of the scale, feet slightly apart, and remain still until the weight appeared on display. This weight was recorded. Stadiometer was used for measuring the height. Shoes, socks, and hair ornaments were removed. The study participant was helped to stand on the baseboard with feet slightly apart. It was ensured that the back of the head, shoulder blades, buttocks, calves, and heels, all touch the vertical board. The study participant's head was positioned so that a horizontal line from the ear canal to the lower border of the eye socket runs parallel to the baseboard. Keeping the head in position, headboard was pushed down to rest firmly on the top of the head and compresses the hair. Height was measured and recorded. Each anthropometric index was measured twice. An average of the two readings was used for analysis purpose.
The details regarding the geographic location and count of outlets were carried by walking in the community. The coordinates of food outlets were picked up using a free android app, Map it. The coordinate was recorded while standing at the entrance of the outlet. The appropriate items were purchased from the outlet to mark food outlets as healthy or unhealthy.
The outcome variable was the prevalence of obesity, and the explanatory variables were sociodemographic details, pattern of consumption of outside food, density of healthy food, unhealthy food, mixed food, and others. We operationally defined obesity as a person whose BMI ≥25 kg/m 2 . [7] Unhealthy food outlet was any settlement selling fried, junk, or packed food. Healthy food outlet was any settlement selling vegetables, fruits, fresh juice, and milk and milk product. Mixed food outlet is any settlement selling both healthy and unhealthy food. [13] The ethical clearance was received from the Institutional Ethics Committee, and informed written consent was obtained from all the participants. All the data were entered into Microsoft Excel 2010. Analysis was done using SPSS 17 compatible for Windows free version. Descriptive statistics was conducted for the percentage, mean, and standard deviation; inferential statistics was conducted using test of significance to measure associations between outcome and explanatory variables. P < 0.05 was considered statistically significant.
Results
In the present study, 61.3% were females. The 63.2% of the study participants belonged to the age group 21-40 years. The mean age of the study participants was 38.3 (±13.6) years. Among male study participants, more than two-third (68.3%) studied graduation or higher. On the other hand, only 46.3% of females had studied graduation or higher. Overall, almost 10% of study participants studied primary class or less. Among males, 41.7% were office workers, having a private or government job. On the contrary, among females, three-fourth (75.7%) were homemakers. It was found 47.7% of the study participants belonged to upper socioeconomic class and 31.6% to upper middle socioeconomic class [ Table 1 ].
The prevalence of overweight was 14.8% and obesity was 55.5%. Among all obese, BMI was ≥30 kg/m 2 for 20.7% of the study participants [ Table 2 ]. A total of 92.9% of the study participants reported consumption of junk food. The primary reasons stated were due to taste and convenience. Nearly 51% of the study participants consumed junk food at least once a week and during dinner. Approximately 87% had knowledge that junk food is not good for health [ Table 3 ].
The unadjusted and adjusted odds ratios for factors associated with the obesity in the study participants are shown in Table 4 . On mapping the study area, it was found that total number of food outlets was 116 [ Figure 1 ]. Among these, 39.7% had both healthy and unhealthy food and 22.4% were restaurants or hotels. Only healthy food outlets were 20.7% [ Table 5 ]. It was found that density of any food outlet per study participant was 0.7. There was one healthy food outlet per two study participants. On the contrary, there was <1 unhealthy food outlet per two study participants [ Table 6 ].
Discussion
To the best of our knowledge, this study is the first of its type to assess food outlet density relationship with the prevalence of obesity among adults in a hilly rural community in India. In addition, there is a lack of published literature about the presence of food outlet density in the hilly rural community of India. The present study enrolled 155 adults. Females constituted nearly two-third of the study population. About 14.8% females have completed primary school or less. Around 68.3% and 46.3% of the males and females were graduate or more educational status. Overall, >85% of the study population was literate middle school or more. This is comparable with District Level Household Survey-3, which revealed that 79.1% population in Uttarakhand had schooling of 7 years or more. [14] Among males, less than one-third (30%) were unemployed or students, whereas three-fourth (75.7%) of the females were homemakers. More than three-fourth (79.3%) of the study participants belonged to upper middle or upper class. This indicates that the study population was literate and had good economic status.
In the present study, the prevalence of obesity among adult population was 55.5% (CI: 47.2-63.4) using BMI ≥25 kg/m 2 , indicating a high burden of disease. These findings were similar to a study conducted in urban slums in New Delhi (50.1%) [15] and urban areas of Chennai (45.9%), [9] using BMI ≥25 kg/m 2 . Alikely another study documented that the prevalence of generalized obesity was 26.1%-40.3% in urban adult ≥20 year, where as, the prevalence of obesity was 4.3% to 27.9% in rural areas. [7] The present results were higher compared to a study from Rajasthan which found the prevalence of obesity (BMI ≥25 kg/ m 2 ) was 9.4% in and 8.9% in women, in a rural cohort, [16] and other studies from India urban slums, [17] and Mumbai. [18] Similarly, it was higher compared to a study conducted among tribal women aged 20-70 years of Manipur, Northeast India. The prevalence of obesity was 2.0% using Asian cutoff point in this study. [19] The studies from Kashmir also reported lower prevalence. This could be due to differences in age category of the study population in two studies. [20, 21] The prevalence of obesity in the present study was higher than that reported by other studies in rural areas but comparable with urban significantly different. On the contrary, a study from Bangladesh stated that age, education, and occupation were significantly associated with obesity. [24] Furthermore, a study from Nepal reported that higher socioeconomic status, higher literacy status, and particular occupation were significantly associated with obesity. [23] This difference in results could be due to different criteria of BMI for obesity classification.
The present study found that total number of food outlets was 116 in the study area. Among these, majority were both healthy and unhealthy food (39.7%) selling. However, only healthy food outlets were 20.7%. In the present study, it was found that density of any food outlet per study participant was 0.7. There was nearly one food outlet (unhealthy, restaurant, or hotel) for every obese individual in the present study. [12] As per the Census 2011, Srikot, study area, has nearly 6500 population. It was estimated that the density of any food outlet per 1000 person was 748.3. The area of Srikot in hectares is 273.42 (1.05 square mile). This reflects the high availability of unhealthy food. The previous studies had documented that there might be an association between density and proximity of grocery or fast food restaurants, with a risk of obesity in children. [11, [28] [29] [30] It is also stated by studies from New Jersey and Toronto high density of healthy food outlets and supermarket in proximity decreased the chances of being overweight or obese. [31, 32] It is a community-based study undertaken in a hilly rural population on obesity. The study has its limitations as well. A better understanding of practices, especially that focuses on urbanization of rural population one needs a qualitative study, was beyond the scope of this study.
Conclusion
The high burden of obesity is influenced by prevalent outlet density of food in the environment. T he slum setting. This reflects the movement of rural communities toward urbanization. The results of the present study are also higher compared to study conducted in urban populations of India, [22] Nepal, [23] Bangladesh, [24] Malaysian, [25] Bahrain, [26] United States, [5] and China. [27] The key reason for this difference in findings could be criteria used for obesity by these studies, BMI ≥30 kg/m 2 . The prevalence of obesity among different age groups, gender, occupation, and socioeconomic status was not found to be policy that incorporates to determine the density of unhealthy burden in the community is a need of s combat the burden of obesity.
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